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91^ *)H3fe ^ -^^S]^ ^ ^"71 ^ A>o]^ ^^5)^1- ^p-wlsRr DLL 

*lH*}7l ^tb ^^R 1 ^H{!H -§-^*H DLL O-S. 
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*l£*7l*=3 a>o]§ a.^s)s % °]% ^w]^ ^1^^7l^H{Duty cycle 

correction circuit of delay locked loop and the delay locked loop having the duty cycle 
correction circuit} 
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f>}7) $)Z\c*\ $3.* ^-WlSRr ^-El A>o]§ £_^S\g_ ^ #7) ^ A>o]§ 

<7> o.s. f ^^l-f-HCDelay Locked Loop; DLL)fe a^^s] ^«. s «. e ^ ^^^^ ^ 

*HQ*ruL, ^71 #^A]SO]l ^71^ iflJf #^3L«- iHM^lfe #*H4. 

# 7 ] Aj^efl^. « g^Als^. A>-§-^^ S^r «V£^ ^-1: JE.^ iU- 

<8> 1"^, DLL^ tf<#*> ig^o} S-^olJL, ^E]<Sj ^<8-*jB] ^l(CPU)^- 

^^(DRAM)^ oflo)E] ^^#£1- ^^4r 7fl4i ^lCg^SS 'SRAM'^l a>-§-^) 

o> DDR (Double Date Rate)7l#^ nfls.^ *1^4| tfl^^ ^M^l^l ifl*H 7fl^-s)^cf. 

4l;§LSj ^E] A>ol^-( duty C ycle)£: n|| SSl a^eAo!]^ Ej-oj D J ^(timing margin)^- 

<io> ^, iflJf. #^Ajjro} -b| A>ol^-o] 50%* $-x]f>}x] ^ ^-f, 50%*IH 

Til SS^^S] ofle^ J7^^ Al^Eflo^ Efo)nJ D >^| o. ^Al^lcf. 4^ 

(process), *!<£-( volt age) ^ £:£.( temperature)^ ^SHI ^ a>o]^s] Sfl^-^r jg. 

A o V *>7l ^17> «£.*r>U 3 53 4. ^T, DLL°1] A}-g-S]^ ^-E] A>o]§ s\s_^ vflJf 

^E|l- J±^*Hr SISolcJ-. 
<u> £ l£r ^1^^7l^H^ t^£t M-Ej-Hflcf. £ 1-g- ^S}^ , DLL (100)^ DLL 3 

°1(110), M (130) ^ ^E} a>o]^ ^.^2)^(150)1- ^altrcf. 
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<12> DLL 3<H(110)^ DLL^l ^^j^^l ^ #^^1^(ECLK)# #s} 

4lJL(ECLKHl &7)& ^ #^^1^(ICLK)» «-^«-tf. 
<13> #^ nl si (130)^- 2)15. 3^r€ cf^7flsl olHlE^-irdSl, 133, 135 137)* 

Hl^oL, ifl-^- #^^1J1(ICLK)» wl^^^H 71$ #3jvtfJL(CLK) ^ #SL 71 § #^Jl(CLKB) 

<14> ^^TfloflT-i ^Sl ^Ol olBlEl(131)^ ^^(VDD)^ 3*1 ^(VSSMM 6 !! 

z\ g£ ^^5]^ *>i4^ PMOS B$*l^El(Pl) ^ ^rM^ NMOS H^^l^Bl(Nl)S. ^^rf. 
nl^l ^lBlEi-i-(i33, 135, 137)^^1 olalEi (131)^ ^3:5} -g^ftf. =L^{JL 7l§ # 

^HIJKCLK)^ #iL^<?l A o v ^- 7l§ #^Ji(CLKB)« iH^Hr H o v ^^ ^ ^t^cf. 
<is> zl- <ytil^(131, 133, 135 137)^1 PMOS H^^^B^Pl) ^ NMOS B^I^e}*] *H£ 

Si ^fl^ol ^olfil «l7l- ^-f , #^ Bl^(130)fe 50%^1 ^El A>ol^ 

7l§ #^Jl#(CLK/CLKB)# 4 s ^cf. 

<ie> zls^i4 (process), ^(voltage) ^ ^(temperature)^ €3H1 ^ *>•§■ 

#^S#(CLK/CLKB)Sl ^El A>ol§oi ^ sJ-^Ml 50%7> s^l 45% ^ 55%7> £^ 

°1» '-n-El oJ|Bl7> iHNfe ^^'2f W.), oil S- el 7.1^^01 El-Ol nl ^.g. #4^^ 

<17> ojej ^l-i- *W^}7} ^l^H ^ Ji^2lJL(150)fe 71$ t^^t 

(CLK/CLKB)* ^El £.2.% ^Ji(DCC/DCCB)5. ^tsU, ^f-El ^s. (DCC/DCCB)-^ DLLS 

<H (110)5. ?fl«:7>lflcl-. 4^ DLLSol(iio)^ ^-e) iLB^l ^JKDCC/DCCBH -§-#S r <*j Ml-?- 
#^J:(ICLK)£l ^El Afol^ol ^^>fl 50%3. SlH^- 
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<18> ^-E] a>o]-^ ^3^(150)^ DLL(100)°1 ^-^-*>fe -^<?> ^# 50% 

^ ^H## 7l§ #^#S#(CLK/CLKB)°1 ^(130)2}- ^ a}o}^ 

5.(150)3 #3: -&*H1 2]*H ^SSl^l, A>o]^- ^35.(150)^ %-<$o] u]u)-s} 

JL #^ tH^(130)^ ^^9} 9]^ ^5)^11- <£ ^ $cf. 

<19> ^, ^E] 0^7} ^S^fe ^-f, #7l t^-EJ ofl^ 7 ]- ^ ^^(130)^1 ^ *M 

^xgs)^) ( =-e| A>oi§ a^5|s.(i50)^ t^^^^ll- £-*}t5>*1 ^> 

[t^oj ol=JL7.> *>fe 71^^ 4^] 
<20> -S. ol=.ji7> <5>^ 7l^^o] -Mrr DLL^l^ -^E] 0^7}. 

S 31 #7l ^-E| A>ol^ ^.^sls-l- ^ti]<5Kr DLL* *ll^Rr ^ojcf. 
<21> -S. iJ-tgofl 4s. ^ 7 l = s^ A }o)^ l°g^^ ^ afl 2^^^S 

z|-z| <y^s]^ 7i§ ^-i-g- ^*><^ ^ m^is-m- * 

ji ^1^ a] 3:1- ofl -S-^V^ #7l ^)i^ ^Jlt #7l ^iinS.s. #^*Rr *)U^s) 

S.; #71 ^12^ *fl2ici=A> 0 W %4rS)51 #7l ^H^lS^l -§-#*H #7l *}2x}%- 

#3<&3 A Jlt #7l »l2iL=S #^}tt ^2^2]^; #7l *fllE=S>}- ^^l^^olo)] $4*. 
£U #71 ^12r.= ^l #S« ^ #*Rr ^ll7-l#-B-y ; #71 *H2ic.!= <4 #7j ^ ^ °H ^ 
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^ ^Hai^o]] -g-^><^ ^>7l ^I2ii=2i Ajif ^-7i ^i2#^^o.s *i^Hr ^R^sls; # 

71 ^lf^^ ^l^^Hl *4-S\31 ^S\- ^Efll- ^ ^-71 ^HAl^ofl -g. 

^71 ^^l^^olofl ^Sl^L %^2j- ^-Efll- AJ-7] ^0^^ -§-#*H ^ ^ 

^l^i A o v 7l ^12#^^S. ^sRr ^12^1^^-5151- ^til*VcK 

<23> Aj-71 ^ll^^slS. vfl^l ^-71 ^4^i^5lS PMOSH^l^Ei ^ NM0SB *S ^1 ^ Ei £. 

A o v 7l ^117-1 *V #7l ^27-1 ^--a-y z^*- MOSS ^1^3. 

<24> ^ igHgofl 4^" ^1^7] ^ #§J4]Jl«- ^^J-JI ^"71 #^Al^ofl ^7l 

€ ^ #^^1^1 «^*Hr DLL S^l; <$7] ifl-^ #e^A]^l- Bl3l^e>^ ^ 71^ #§^JL 

-i-i- #3*Rr tH^; ^ ^-7| *l~§- 7i§ zmsi ^El avo]^^ ^vohi ^-g-^ ± 

4 v 7l DLL^olS #71 DLLScH^ # 7 1 ^ll^H Ai^-i-ofl -g^*}^ # 7 1 ^ # 

<25> -tf 7 | ^1^^7l -f-2i=, ^>7l ifl^J >HHA]sl. ^A]€r>7l ^ 3flj=l- d) ^ti^Cf. aV 7 ] 

*l<3-§-7l ^Stt ^7l i^^i ^H^isl- 2.= efl^l^E^ ^|Ef c-1 ^til*l-q-. 
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<26> ^ ^-ng^ M. >gr$o) o] % ^ ^ ^ ^Ajofl o^oj ^ S.^^- ^-g- 

*1 o}^} 7 ] SftfftA^ W>^tb ^Hl» <^H*V^r ^ £^ ^ ^ 7l7fl 

*1 ^71^(200)^ DLLi2<H(210), 1-^^311(130), a>o]s. ^ ^ 5.(230) ^ ifl^(240) 

<29> DLL ^^K210)^r ^ #^Jl(ECLK)-I- ^^l^Jl, S>}^- #^:£(ECLKH1 ^71^ 

#^^1^(ICLK)# ^th}. #^^^(130)^ tfl^- «^4l3L(ICLK)» ^ 7l§ # 

^^1^1-(CLK/CLKB)# ^:^t!r4. 

< 30 > ^e] A>o]^ ^35.(230)^ 2>-g- 7l§ #^^ls#(CLK/CLKB)4^^ ^ *W#3 

°H ^-5-^ -2.5.^ ^]1^M^J:^(DCC/DCCB)* 311^.(240)1- -f-Sf 

<^ DLL(200)^1 ^l^^Bi <ims\^ *$\% *\}o]*\3L (DCC.CTLHl -§-#*H ^l^l^^lJllr 
(DCC/DCCB)-§- DLL^<H (210)5. DLLS^(210)^ ^U^H^1-(DCC/DCCBH -§-#3H 

#3^JL(ICLK)^ ^ Afojs^. j^^Vt}. 1 *1M ^IJL # ( DCC/DCCB ) ^ SLZ.$ ;gj£ 

<3i> ^Jfl^J ^fl^^l^(DCC_CTL)^ 5-J= efl^l^E] ^e(mode reg ister set; MRS) JEE^r 5.^ el] 
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£ 3# ^S*}^, ^E] Afo]s ^.^2)^.(230)^ #^7l (231), ^1^5)3.(233), ^ 

#-8-^(235) £ 31^.(237)1- 
<33> zy%. ^ 7 i(23i)^ NMOS B^l^Ei (NlD^l t)Hb(°1*} , *fll < ^# , °l^- ^=h)3. <g 
^^1^ 7l§ #§H!3:(CLK) ^ NMOS B.^^l^Bl(N13)^ 7fl°lm(ol*> ' afl2<a Sl^' °1*> &t\-.)g. 
^^fe 71$ #^Jl(CLKB)S *HQ*>:iL f ^ll-CCLK/CLKB)^ *}o]m. 

fc^-tlM* ^]1^ (ND6) * afl2*l"§- #^^(ND7)o.S 

<34> ^i^5lS.(233)^ ^1 1^£) S.(TG1) 3? *H2^3 S(TG2)» ^ltt^. afll^ajSCTGl) 

PMOS B^^l^Bl(P29) ^ NMOS B^^l^B] (N47)S ^^5]ZL *fl2*i#s] 3.(TG2)^ PMOS 
^li^(P33) 3? NMOS H€*l^i(N51)5 ^^cf. 
<35> ^l^i^5lS.(TGl)^ *fll*>^ #^<S(ND6)34 ^ll^^(ND8)A>oloil aH^M- 

(CAP_0N, CAPJDNBHl -g- ^7} #^^-(ND6)^ ^]JL* #7] li^E.(ND8)3. 

<36> ^12^^5)S(TG2)^ ^l2x>-=- #^^-(ND7)^- *H2ir.:E.(ND9)A]-oH ^#£] Jl ^H^S-& 

(CAP_0N, CAP_0NBH1 -§-#*H <#7] afl2*l"S- #^#(ND7)S} ^Jr* ^7] *fl2^:EL (ND9)3. 
^^^^^-(CAP.ON, CAP_0NB)^r ^S. -tfiLaJSl ^1 JL-g-o] cf. 
<37> ^^-R-^(235)^ ^1^^^(N55) ^ ^2^^^(N57)* ^ll^. *fl 1*\ (N55) 

^llii=(ND8)^ ^^l^«a-(VSS)^H^l ^71 ^1^=(ND8)^ ^^cf. *fll 

^^-n-^(N55)^r NMOS H^l^S. ^^^cf. 
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<38> ^]2^^-H-^(N57)^r ^12^=(ND9)54- ^ 7] *l<g-(VSSMH °fl ^sqjL #71 2fl2i^= (ND9)^ 

4±S.% ^^-*Vcf. ^l2^^-n-^(N57)-^ NMOS H 31*1 ^3 3. ^^t}. 
<39> 3)3.(237)^ *H^Jl(DCC_CTLH1 -g-#*M ^1^=(ND8)^ ^1#^^: 

(ND10)# ^Sl-JL ^2iLS.(ND9)Sf *fl2#^ ^(ND11)# . 
<40> ^°]?$ S\£_(237)^ m^s\^(TG3), *\}4^5\S.(TG4) , ^lSL^-MS (N67) ^ *fl 

2^i < a-^^-S)S(N69)# ^Hl^cf. ^l3^i^s] ^(TG3)^- PMOS B^^l^B] (P37) ^ NMOS B^fl^l^ 

EKN59)S. t^^M, -MCfeE] ^$\% ^H^ls(DCC_CTL)ofl 

<^ ^]1^=(ND8)3] ^if *Ul#^icKND10)o.3. ^^^Vcf. 
<4i> ^]4^^2] ^(TG4)^ PMOS H3H^E|(P41) ^ NMOS B^Ul^Ei (N63)3. ^^H, «1%# 

^12#^^-(ND1 

<42> ^U^ < a-^^S.(N67)fe ^Ut^^NDlO)^ ^*l*l<y-(VSSM} 0 H] ^#3*- #Efl( 

feE] '«H«).f. ^ ^3 ^olAi3:(DCC_CTL)^ -g-#*M -8-7] ^l^CVSS)^ *&7\ *1]1# 
^^(NDIO)^-S. ^^Vnf. X|l^«a-^-#S|S.(N67)7l- NMOS H^l^S ^sqfe ^-f , *fll#3 
^(NDIO)^ %#3-€ ^M#:£(DCC_CTLH -S-^H ^l^CVSS) £.3. #-^^4. 

<43> *fl2*i<y-^s)3.(N69)^r ^12#^^:(ND11)4 #7] ^(VSSMl-oH] ^^S]zl %#s}- 

A o v ^# #7l ^H#J:(DCC_CTLH1 -§-#*><^ #7l 3*1 ^(VSS)^ #7l ^12#^^- 

(NDID-O-JL ^■^■tl-^. ^l2^ < y-^^-s)S.(N66)7> NMOS M*\^3. ^S)^ ^-f , ^2#^^f 
(NDll)^r *^S}-€ ifl^l ^H^Jl(DCC_CTLH -g-^S}^ 3*1 ^(VSS).^ #-^^^4. 
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<44> £ 2 ^ £ 3-g- ^"^M ^<g^. 7 is.sco^ a>o]s. ^.^2)^.(230)^ 

4-§-*r -fAl, ^ ^71(2312)21 ^aflajo] ^ofl tfl^H 4-S-3f ^4. 

<45> DLL 5L°\( 210) #^ w r °M^ ^(VIASH '^°)' 4i 

<*^-# NMOS H^*1^BH-(N15, N17, N19) 9? PMOSH^^l^E^CPll, P13, P15)°l 
sl°S, ^-S- #^-71(231)^ -§-^-€4. 

<46> -S.-EL *)M^]5:(NAPB)7 r sfl^S. %^2|-S1^, NMOSJE^^l (N21)7> €-8: 3-5.3. 

, 2tJ=(ND5)Sl NMOS B^M^E] 1-^21, N19)* 3*1 # WSS^B #- 

4^4. ^7) ^=(ND5)^ #<&°] 3*l*i<y-(VSS)°-3 #-i}£^ofl 4^ PMOS^ 
(P17) ^ Ti^H ^(current mirror) PM0S H^1^e1!-(P19, P21, P23)^^r 

<47> i^EL(NDl ^ ND2)^ 7]& #^#(CLK/CLKB)2l ^Eflofl of 5}- -g- 

(on)A2.= (off)£)fe NMOS B^l^EKNll, N13)^ -g-^ofl ^«fl 4 ic.— 

(ND1 ^ ND2)2l z} PM0S H^*liEl(P21 ^ P23)* -f-*H ^1^ 

(ND6) ^ ^I2x>^ #^#(ND7)il5L &lk^. 

<48> ojnfl, ^ #§ii=M-(ND6 ^ ND7)# '*M' ^M^lJL 

(CAP_0NH1 NMOS H^^iE^s.(N27, N29, N39, N41)-gr -f-sfl 3*1 ^(VSS)-^ 3. 

Tl^H 3fli(current pass)7> 'S-f' ell«iB t^^r. 

<49> ZLSjj! ^-71 * r -^ #^#*(ND6 ^ ND7)# 'B-f' 511 ^ ^l^tfCVSS) 

T^B sfl^7 r «g^£)^l &AJEL^ HfiB a] El PM0S B€*l ^ #(P13 £ P15, 

P15 ^ P23)-8: -f-SH ^sItt ^^(VDDHl '^H' Wr^. 
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<50> w>ol<^^ ^«g-(VIAS)<>l '^ol'olzL, 3.B. ^H<J5l(NAPB)7> '^H' 0 !^, sj-^) 

E}^)Als(PW_RESET)7> •S.-f' <?! ^-f , zj- a>^- 71$ #^JL(CLK/CLKB)Tr A #3^(ND6 
ND7).2.3. #^^4. 

<5i> t!:^, ti>olol^ ^«a-(VIAS)<>l '^ol'olol, 2.JE. ^l^^IJl(NAPB) ^ *1H^1J:(CAP_0N)7}- 

'S-^-'oIji, sj-^ ^^>0J:(PW_RESET)7> '*H'oi nmos H 33*1 dztf (N21)7> ^-.SL = 5);n. 

PMOS H^*1^(P25)7} 3 5.3., ii=(ND5)^1 '^H'S. &t±. uJ-eH PMOS^ ?i 

3fl^lEi(P17)^ TledB Tile) PMOS H31*1^-I:(P11, P13, P15)z^£- Bj-^H^cf . 

<52> 4 NMOS S^^liEi(N27, N29, N39, N41)fe ^-3-71(231)^ ^A^: 

allNM*}. HBlul olnfl f *}-^ #3<=KND6, ND7)-& PMOS H^M^ (P27H1 sl*fl -f-s|€4 

<53> ^^^^(CAP.ON)^ A NM0SH^^1^B^(N47, N51)^ TflojH 9| zj- PM0SH^^1^H--1 ( P31, 

P35)Sl TiHHS. ^^S)J1, ^ *fl<H4l:£(GAP_0NB)fe 4 NMOS H^l^i (N49, N53)^ TlHH 

^ A PMOS BM^e-KP29, P33)^ TflojHS. A NMOS H^l^B) (N49, N53) 3i 

PMOS B^^l^Bl(P31, P35)tt 7lsfl*lE}» ^tt^. 
<54> ^ll^^^^(TGl)^ *1H4!Jl#(CAP_0N, CAP_0NBH1 -g-^><^ #^^(ND6)^ a] 

2t ^ll^JE.(ND8)S. ^bJ-JL, *fl2*i^S)S(TG2)^ ^H^Jl!" (CAP_0N, CAP_0NBH1 -g-#*H 
*l]2*}"§- #^^(ND7)^] ^12^H.(ND9)S. ^^*Vcf. 

<55> -ft-^(N55)^ *flliiJ=(ND8)^ ^ aR>-^o> *fl2^ ^ 

(N57)£r ^]2icJE.(ND9)^ Aljr-g. ^ a]:£ ^^-*Vc}. 
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<56> ^liiS.(ND8)S- ^Sfe 5.4- 3111* 3Hr ^SR 1 *H^3l(DCC_CTLH -§-#*H 

^ll#^^:(ND10)^.5. &&S\3L, ^fl2ii=(ND9)S. #7l Eflt* 5^ #7l i 

*H^3-(DCC_CTLH1 -§-#3H ^12#^#(ND11)JL5. 

<57> n&m- ^1HA1^(DCC_CTL)7> «H efl^-g- A^ % + , *fl3^5]5 (TG3)^ i£ 

s):z ^ll#^^(ND10)^ ^^(VSS)*-^. #-cf^^JL, ^14^^51 3. (TG4)^r .2.^5) JI *fl2# 
3^(ND11)£ 3*l^tf(VSS)°.3. 

<58> ^^^l ^1^A]5:(DCC_CTL)^ A PMOS B€*1^£-KP37, P41)£) tIMH, 4 NMOS B3l*li 

BKN61, N65, N67, N69)£l tIMh ^ Bl (111)5. S^W. HBlJl ^^(111)^ #^^1^ 
fe- A PMOS H3!*liBl(P39, P43)^ tIMH S3 ^ NMOS H€*1^eKN59, N63)S] 71MB3. ^ 
QA. A NMOS H3l*liBl(N61, N65) % A PMOS H ^*1^(P39, P43)^r 

<59> 4^ ^ofl ccf^ ^e] A>o]§ j±^^S.(230)fe ^fl^J ^H^lJL (DCC_CTL)£) #Bfl 

«■ M-Bl-^cf. °1 ^(VIAS), ££ ^H^IJKNAPB) 3? *1H<0 JUCAP.ON)^ *}°] 

zflt-i: ^ ^H^3L(DCC_CTL)tt S-f 3lt("L")* 5Hri=K 

<6i> 71^ -ts)^lJL(CLK)^ ^E] A>ol^o] 55% oi ^.o-g. £ 2 ^1 £ 41- 
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<62> ^-7](231)fe ^ll^^^+A^ 7]§ #^^1^(CLK) ^l2 < a^^S. °J ^ 

51^ 7l§ #^aJJl(CLKB)«- ^^Jl, *g^*M ^4* *IU*1~§- #3#(ND6) 

*H2*}~g- #^^(ND7)A^ ^ 

<63> n}Ejv*l -8-^(N55)^l^ 7l§ #^^ls(CLKB)^ ^ A>o]^(ofl^rfl 45%)<^1 

#-§-*>tt ^*>7> *I#=|jl, ^127-i^- -f^( N 57H^ 71^ #£}^1JL(CLK)^ ^El A>ol§(c^)^cfl 
55% H #-g-*}fe *I*}7> T^^cf. 

<64> nj.^ ^]1#^^-(ND10)^ -f-*H DLLiH<H (210)3. ^1Jl(DCCB)sJ- *H2#^# 

(NDll)-i: -f-^H DLL.S<H(210)S. ^lJl(DCC)A]-o]oil^ DCSl^o] ^^€4. 

<65> DLLS<H (210)3=- ^E] a>o]s. ^^s]5.(230)S^-Ei #^5^ (DCC/DCCBH1 

°i iflJf #^iL(ICLK)2] ^E] Aj-ol^ ji^tf. nJ-eH ^e] Afo]^ ^5)3.(230) ^ DLL 
^o](210)^ #JL ^-§-°l ti>4^ofl n]-sf #^Jl(CLK)£) -n"E) A}ol^a- 5 o%7> ^cf. o] 

^ 7]^ #^-<03l(CLK)^| -rfE| Afol^-o] 50 %o] T^o. DC M ^ 0^1 cf. i£tV, 7l§ #^AJ 
JUCLK)^ ^E] Afo|s ol 50%^ E| ^7^1- 7i M- iE^r #£:<5Rr ^ -f DC ^7>*>Cf. 

<66> iieiM- iJfl^J ^H^Jl(DCC_CTL)7> *}o] sfl^(»H")S. €°1*>^ ^-f , *flli^E.(ND8)^ 

^1#^^(ND10)^.S. ^^sl^l *W -^Ajofl ^!2iL^.(ND9)^ ^Jl^ ^2#^(ND11) °_ 
g. $*>cf. ^^^l S]5.(237)^ NM0S B3l*l^Ei (N67, N69)fe *}°) 

^ ^H^(DCC_CTLH1 -g-iti-SH €-^r^5-S. ( ^l#^^-(ND10)^l #^Ji(DCCB) 

^ *fl2#^(NDll)2} #^4JJE. (DCC)^ ^^(VSS)^ °1 ^1^^- -fr 

^(N55) £ ^l2^^^(N57)^fe #*Hr -fr^l^^. 
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<67> nJ-sM ^H^J1(DCC_CTL)7> e>o) 2fl^(»H")5. ^ol^>^ 3^ 7)^ 

(CLK)^ ^ 4°]t^- #2}*Wl30)«- ^*Rr ^ ^^(131, 133, 135,..., 137H] 

<68> ^MA}jr(i)cc_CTL)7}- 4*1 ^ sfl'iC'L'OS. ^ol^l-fe ^llii^(ND8)^ ^1 

ife ^ll#^^:(ND10)^-S. ^]2^^(ND9)^ ^lsfe- ^12#^# (ND11)°.S ^1^5] JI, 

^ NMOS H^*1^£UN67, N69)^ ^-^H€4. 

<69> oj-^ ^<^i ^|^(237)^ i^Rl ^H^3l(DCC_CTL)7l- <s}o] i*l|^(»H")5. ;*H*}7l 

^1^1-(DCC/DCCB)^- DLL^<H (210)5. trJ-eH DLL^^ (210)^ A}ol§ 

Jl_(230)S-f Ei #^3^ ^Jll:(DCC/DCCB)°fl -§-#*H #^a]s(ICLK)^ ^ a>o1^ 

<70> T$r%*\ ^E] Aj-ol^ ji^ 5.(230 )«- ^l^Rr DLL(200)°1H ^B) oflE^} f^fe ^-f 

, 7l§ #^^S(CLK)^ ^f-B] a>o]^o. ^^^^(130) ^/S^r ^-El A>o]^ ^35(230)^ 
l^^^r ^h] ofl&H ^-^I-tI) ^3^}7ll 50%* 

<7i> ^. ^-cgo. ^^o]] q] c^m. ^-zls. Aj^^o.^. 0 |i=. ^Aj^o] ^ofl 

^, 7l# -g-0>0] f^Vo] ^Al^ 7 ].^1 o]5L*&\ cfo^ ^ ^ ^.^J. ^ ^a}o)] 7 > 

7f^^>^ ^ ol^fl^- ^o]cf. 4^1, ^3 ^l^t!" 71 #3 Jil ^€ 

7> ^^^^ ^-f A o V 7l ^-E] ofle^ igM^ol-g- ^^>7ll -g-^*}- ^ o*i=- J^} 5*4. 4^*1 
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-SM DLL £ #7] DLL# ^wl*Hr ^^^^ (debugging) ^-i- ^diSj-^- *r S^tt Jl^ 

<73> ££*K ^ofl tt}-s A>ol§ ^«l*Rr DLL°fl>H #7] eg] Aj-O^ 

S1S7V ^JHMl £Ur*l^l ol-^-» s^J^- ^ JL47> ^Cf. 
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1] 

*fl 1°J^^ £ 2<a^^O.S ^ ^^H)^ f^HM 

»ll^ g *fl2*l~§- #^^o.5. #3*Hr ^ f^7l; 

#7l *lU*>-§- ^ll^ = A>ololl *)M#jL*o)l -§-#*H #7l # 

AlJll- #7l aflUtHS *1^5}^ ^ll^^S.; 
#7} ^12*V* ^l2^ = A>olo 1 ] ^4p£lJl #7l ^H^l«ofl -g-W^ #71 *H2 

#JM- #71 ^2^=5. *l^*Hr *fl2*1^3 3.) 
#71 *Hll^E=^ ^^^oj-^ojofl ^^5lZL #71 *lllicJ=Sl *\3L^ *1 #*Kf *Hl^ #-f}-^ ; 
#7l ^2^1=^ #71 ^#5Lli #71 ^12^31 ^#*>fe ^27-1 

^H^) ^H#^ofl -g-^H #71 *11l^<4 ^U#^^ #7l ^12^=21- *I12 

^-91^ ^*l*Rr ^1^^71^-S.^l ^f-Ej Afo]^- Ji^slS. 

2] 

*fll*<Hl 5a°H, #71 

«1%#^- #Efl» #71 ^H#S<H1 -g^^H #71 ^1 lie A] if 

#^Rr ^13^^31 3.; 

#71 Hl%#^- #Efl# £±± #71 i^^l ^HAlsofl -§-^H #71 *fl2iiJ=^ AlJll- # 

7l ^2#^°_5- #^*Hf- ^]4^#s]^; 
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I^t 1 * 3] 

NMOSH^l^E-lS nH^fe ^o^l-f-H^l ^ a>o]^- iL^slS.. 
13 t 1 * 4] 

l^T 1 * 5] 

£]-¥- #sJ*!:3l* ^*>J1 A oM ^ t-s^J^l ^ 7 i^ tfljf ^^AiJil- tHS^Rr DLL 

#71 iflJf. *Hs|3*M 7l§ t^Ajstf M*Rr tH^; g 

#71 ^ 7l§ Zj-Zj-S] J=El A>ol^o^ X>oHl #-g-*|.fe ^oj £ 

afli^M^l-g- ^SR 1 ^H^iioii #71 ^ili^H^lsl-^ #7l DLL 3. 
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#7l DLL5Som #71 ^l^cH^l5l#oll -S-^*H #71 tflJf 2} ^-El A}oltf l£ 

MJt 1 * 6] 

*H5%H1 Sl^H. 

#71 ^1^-^71 #71 i^^l ^{!if ^*>7l Cl ^til^ *l<g 

^71 

13 T 1 * 7] 

^15^H1 floW, 

#71 *l<£-^7l -f-H^r #71 *H<H4!Jl# ^5*>7l 5L = E^liEi AflEf d 

[^T 1 * 8] 

#71 #71 71$ *V 3^5* ^7^2] 

olalE^^- ^wlfrRr *l<£-^7l 
Min 1 * 9] 

^18* 0 H1 5a°H, 

#71 tH^flS] olu^s. 3^5. 5I-14 21 PMOSB^l^tH ^ s>u|.<8] NMOSH 

SM^Il- ^til^Kr ^1^^7l 
[3?^ 10] 
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A o v 7l *HlicJ=S #^Rr ^l^^sjs; 

^7l ^^^1 *j)<H4]5L<*l| -g-^>a} ^-71 ^l^-ELS] Aljr ^ #7] *fl2i^= <£) AlJl* ^7} 

DLL 3<^S #^*Hr ^Hl^VH, 

^7] ^ll^cH^lJl* 4^ ^"71 *11liiJ=2] ^ ^7l ^2^2] A]^o] ^o^^7l^ 

g 

[$^* 11] 

7l DLL 3^5. ^^€r>^ TlU^slS.; 
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12] 

^10%H1 5a°H, A o V 7 l ^17^-^2}- ^71 ^127-1^^ z}-z}-£- MOSB^^l^E^ ^s) 



26-22 



1020030015863 



n 2003/10/23 




26-23 



0030015863 



n 2003/10/23 



[Si 2] 




26-24 



# 

102C 



20030015863 %:% «J*>: 2003/10/23 



[5- 3] 



VIAS CLKB CLK 
-db 




DCC 



OCCB 



26-25 



1020030015863 



■3 2003/10/23 



[£ 4] 



eef [v] 

2.0- 
1.5- 
1.0- 
0.5- 
0 



"H" I 



PW_RESET f 



DCC_CTL 



DCC 



25« 



DCCB 



^ ^ 



DCC 



? 



DCCB 



DCC/DCCB 



26-26 



